Oral cancer is often preceeded by precancerous lesions and conditions, such as leukoplakia, erythroplakia and oral submucous fibrosis. One of the approaches for control of oral cancer is to detect oral precancerous lesions early in the development and prevent their malignant transformation to invasive cancer either by chemoprevention or by surgical excision of the lesions with concurrent control of tobacco and alcohol use and other specific etiological factors. However, the value of specific approaches, such as surgery in long-term control of lesions and prevention of malignant transformation is not known. We describe our experience with cold knife surgical excision of oral leukoplakia diagnosed in the context of a community-based oral cancer cluster randomized oral cancer screening trial in Kerala, jointly organized by the Regional Cancer Centre, Trivandrum and the International Agency for Research on Cancer of the WHO, Lyon, France. During the period from January 1997 to December 2002, 111 subjects underwent surgical excision. Thirteen patients were found to have malignancy on histopathology and were not considered for further analysis. At the last follow-up, 9 (13%) patients could not be traced and 19 (27%) patients died due to causes other than oral cancer. Of the remaining 70 cases, 48 (68.6%) were remaining disease free with no evidence of recurrence or new lesions, 16 (16.9%) developed new leukoplakic lesions, (one patient developed recurrence as well), three (4.2%) developed recurrence. Recurrence was more common among those who continued the habits, but this was not statistically significant. There were four (5.7%) cases of malignant transformation during the mean follow-up period of 8.1 years. The superiority of surgical excision over other modalities of management of leukoplakia could not be established in the present study.
INTRODUCTION
According to the most recent global estimates, oral cancer is the thirteenth most common cancer in the world, accounting for an estimated 264,000 new cases and 128,000 deaths in the world around 2008, of which 172,000 cases and 97,000 deaths occurred in less developed countries. 1 More than 90% of the cancers occurring in the oral cavity are squamous cell carcinomas of varying differentiation,
10.5005/jp-journals-10011-1276
predominantly caused by chronic exposure to tobacco use in any form, alcohol drinking or both. Early stage oral cancer is associated with minimal symptoms whereas advanced stages respond poorly to current cancer therapies, with high incidence of local and regional relapse. 2 Despite significant efforts in recent years in diagnosis and treatment of oral cancer, the incidence rates are rising and the overall survival rate has remained less than 50% over the last three decades. Even though the overall survival remains unchanged, the 5 years survival of these tumors are much better if detected in early stage. [3] [4] [5] Primary prevention strategies coupled with early detection measures may have greater impact on the incidence and mortality as well as in minimizing morbidity due to oral cancer. Oral cancer has a long and detectable preclinical phase consisting of potentially malignant disorders, such as leukoplakia, erythroplakia and oral submucous fibrosis. A small subgroup of subjects with these lesions may have progression to invasive cancer if left unattended. Even though a high frequency of oral precancerous lesions are detected in tobacco, alcohol habitues, specific approach to treat oral precancers are still lacking. In localized lesions, surgical excision can be done. The value of specific approaches, such as surgery in long-term control of lesions and prevention of malignant transformation is not known. In an earlier paper, we have described our experience with surgical excision of oral leukoplakia in subjects diagnosed in the context of a community-based cluster randomized intervention trial of oral cancer screening in Kerala, India. 6 In this paper, we describe the long-term results of surgical excision of oral leukoplakia.
MATERIALS AND METHODS
Trivandrum oral cancer screening study (TOCS) is a community-based cluster randomized controlled trial of oral cancer screening by visual inspection of the oral cavity provided by trained health workers in two rural development blocks of Kazhakuttam and Chirayinkil, Trivandrum District, Kerala, India. The study methodology, organization and the outcome of three rounds of screening have already been described. [7] [8] [9] In brief, 13 geographic administrative subunits called 'panchayats' in the two rural development blocks have been
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randomized to the intervention (n = 7) and the control group (n = 6). Of the 96,517 eligible individuals (aged 35 years and above) in the intervention group, 87,655 were screened at least once by visual examination of the oral cavity by trained health workers during the period October 1995 to October 2004. Of the 5,145 screen-positive subjects referred, 3,218 subjects had further confirmatory examination by dentists or physicians and 2,252 subjects were subsequently diagnosed with oral precancerous lesions.
During the period from January 1997 to December 2002, 111 subjects underwent surgical excision. The criteria for selection of subjects for surgical excision are described in Table 1 .
The surgical excision was carried out on a day care basis. Patients willing for excision were called for surgery after a light breakfast. The excisions were carried out under local anesthesia. The lesion was excised with scalpel including 3 to 4 mm of clinically normal mucosa adjacent to the lesion. The lesion was separated from the underlying tissue structures by blunt dissection at a depth of 4 to 5 mm. Hemostasis was achieved using diathermy coagulation after the excision. If small, the wound was closed primarily using 3/0 monocryl and if large they were left to granulate and regenerate epithelium. Patients were sent home 1 hour after the excision and were advised to take oral antibiotics (ciprofloxacin and tinidazole) and analgesics (paracetamol and ibuprofen combination) for 3 days. They were advised to discontinue tobacco or alcohol habits.
Clinical follow-up of the subjects was carried out initially every week for the first month and, thereafter, every 3 to 6 months depending upon histopathology. The followup status was updated in May-June 2011 through house visits.
RESULTS
Of the 111 patients who underwent surgical excision, eight (7.2%) were found to have carcinoma in situ and five (4.5%) invasive squamous cell carcinoma on histology and were referred to Regional Cancer Centre, Trivandrum for further management.
Of the 98 eligible cases, 74 were males and 24 females. The age distribution of the subjects were: <35 years: two (2%); 35 to 44 years: 15 (15.3%); 45 to 54 years: 32 (32.7%); 55 to 64 years: 34 (34.7%); and >65 years: 15 (15.3%). The preoperative clinical appearance of the lesions is given in Table 2 . Most of the lesions 57 (58.2%) were located in the buccal mucosa, followed by commissure 33 (33.7%), tongue 4 (4.1%) and lip 4 (4.1%).
Histological findings of the excised leukoplakia are given in Table 3 . At the last follow-up, nine (13%) patients could not be traced and 19 (27%) patients died due to causes other than oral cancer. Of the remaining 70 cases, 48 (68.6%) were remaining disease free with no evidence of recurrence or new lesions, 16 (16.9%) developed new leukoplakic lesions (one patient developed recurrence as well), three (4.2%) developed recurrence. (Table 4 ). There were four (5.7%) cases of malignant transformation during the mean follow-up period of 8.1 years out of which two developed malignancy at the site of surgical excision while two of them developed malignancy at a different site. Of those who continued habits after excision, 29.5% developed recurrence/new lesions as against 19.2% in those who discontinued habits (Table 5) .
DISCUSSION
The main purpose of identifying oral premalignant lesions is to prevent malignant transformation by initiating adequate treatment. The malignant transformation rate of oral leukoplakia varies from 0.13 to 17.5%. 10 Avoiding tobacco use and alcohol drinking is the most effective way to prevent disease progression and reduce the malignant transformation of leukoplakia. 11, 12 Despite various treatment modalities used for the treatment of oral leukoplakia, there is no consensus on the most appropriate treatment modality till date. The various treatment modalities include chemoprophylaxis, photodynamic therapy, surgical excision, 13-15 laser evaporation [16] [17] [18] or laser excision. [19] [20] [21] The outcome of these interventions appears to vary and long-term follow-up studies are few. Surgical excision is a feasible management approach in subjects with accessible, localized oral leukoplakia and it may prove useful, if it results in the removal of a potential malignant nidus in the lesion, thereby supplementing the effect of primary prevention efforts. As the entire specimen is available for examination by the pathologist, early focus of malignancy can be identified much before clinical signs appear. In our study, 13 cases were found to have underlying malignancy in the surgically excised specimen.
It is the consensus among surgeons that the frequency of malignant transformation is lower among surgically treated series of patients than in untreated subjects. Till date, there has been no randomized trial of surgery vs no treatment in the case of oral leukoplakia. However, a retrospective study has been done in 269 lesions in 236 patients to learn the long-term outcome of oral premalignant lesion with or without surgical intervention. Of the 94 lesions surgically removed, 11 lesions (12%) developed carcinoma after a mean follow-up period of 7.5 years. Without surgical intervention 16% of the 175 lesions disappeared whereas seven lesions (4%) developed carcinoma after a mean observation period of 6.6 years. 22 However, these two groups were not comparable. In the present study there were four (4.1%) cases in which oral cancer developed over a period of 8.1 years of which two were at the site of surgical excision while two developed at other sites. Relapse and recurrence of new lesions after excision has been reported.
The rate of recurrence following surgical excision varies from 13 to 30% in various studies. 14, [22] [23] [24] In the present study, 18 (25.7%) patients developed recurrence or new lesion. Recurrence was more common among those who continued the habits. However, this was not statistically significant, which may be due to the small number of patients (p-value = 0.51). The present study was conducted in the context of an ongoing screening trial. The superiority of surgical excision over other modalities of management of leukoplakia could not be established in the present study. This can be addressed through a randomized clinical trial using larger number of patients and for a longer period of follow-up. 
